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[57] ABSTRACT

An air-controlled lumbar support apparatus for a vehi-
cle seat having a base member and a backrest is pro-
vided and includes an inflatable chamber, a valve mech-
anism, and a pneumatic tube. The inflatable chamber is
mounted within the backrest and includes at least one
partition disposed across a substantial portion of the at
least one inflatable chamber. The valve mechanism
receives and discharges a flow of pressurized fluid. The
pneumatic tube interconnects the valve mechanism and
the inflatable chamber for transferring the flow of pres-
surized fluid. A pump is attached to the valve mecha-
mism for injecting fluid through the valve mechanism
and the pneumatic tube to inflate the inflatable chamber.
A switching mechanism allows for the release of fluid.
out of the valve mechanism, thereby deflating the inflat-
able chamber, as desired.

3 Claims, 3 Drawing Sheets
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1
AIR-CONTROLLED LUMBAR SUPPORT DEVICE

This application is a continuation, of application Ser.
No. 756,675, filed July 19, 1986, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to an air-controlled

- support for a vehicle seat and, more particularly, to an 10

air-controlled lumbar support apparatus for use in a
vehicle seat.
- 2. Description of the Prior Art

A conventional air-controlled lumbar support appa-
ratus is disclosed in U.S. patent application Ser. No.
4,190,286 to Bentley. An example of the conventional
apparatus i1s shown generally in FIG. 1 and includes a
vehicle seat 10 with a backrest 12 having a series of
inflatable chambers 14. Each of the inflatable chambers

14 1s connected to a valve mechanism 16 by individual 20

tubes 18. The valve mechanism 16 controls the intake
and exhaust of the air within the inflatable chambers 14.
Additional air is supplied to the inflatable chambers 14
by means of an air pump 20, which delivers the air
supply through the valve mechanism 16.

Since several inflatable chambers 14 are installed
within the backrest 12 of the seat 10, the valve mecha-
nism 16 requires a series of valves (not shown) for con-
trolling the intake and exhaust of air to the inflatable
chambers 14. As a result, the valve mechanism 16 typi-
cally 1s oversized and unduly complicated. Further-
more, the valve mechanism 16 and the air pump 20 must
be independently mounted on the seat 10. Therefore,
considerable space is required to position the tubes 18,
the valve mechanism 16, the inflatable chambers 14 and
the air pump 19 in reasonable proximity to each other.

SUMMARY OF THE INVENT

Accordingly, it is an objective of the invention to

provide an air-controlled lumbar support apparatus
with improved operating characteristics, which is very
accessible to the seated passenger.

It is also an objective of the invention to provide an
air-controlled lumbar support apparatus in which the
air pump is directly mounted on the valve mechanism.

It is another objective of the invention to provide an
air-controlled lumbar support apparatus which is not
constrained by a series of tubes extending to and from
the valve mechanism.

Additional objectives and advantages of the present
invention will be set forth in the description that follows
and 1n part will be obvious from the description or may
be learned by practice of the invention. The objectives
and advantages may be realized by the apparatus as
particularly pointed out in the appended claims.

To achieve the foregoing objectives and in accor-
dance with the purpose of the invention, as embodied
and broadly described herein, the air-controlled lumbar
support device for a vehicle seat having a base member
and a backrest comprises an inflatable chamber, valve
means and a pneumatic tube. The inflatable chamber is
mounted within the backrest and includes at least one
partition plate disposed across a substantial portion of
the at least one inflatable chamber. The valve means
receives and discharges a flow of pressurized fluid. A
pneumatic tube for transferring the flow of pressurized
fluid interconnects the valve means and the inflatable
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chamber. The lumbar support device also includes

2

pump means, which are attached to the valve means, for
injecting fluid through the valve means and the pneu-
matic tube to inflate the inflatable chamber. Switch
means are also provided for releasing fluid out of the
valve means to deflate the inflatable chamber.

The present invention preferably includes conduit
means for passing the flow of pressurized fluid between
the pump means and the pneumatic tube. A check valve
1s seated within the conduit means for restricting the
flow of pressurized fluid from the inflatable chamber. A
relief valve may be integrally connected to the switch
means and slidably positioned within the conduit means
for unseating the check valve to exhaust the pressurized
fluid from the inflatable chamber. The valve means may
also include a secondary relief valve for reducing the
pressure within the conduit means if it exceeds a prede-
termined value. Preferably, the valve means is rigidly
attached to the base member of the vehicle seat.

The accompanying drawings, which are incorpo-
rated in and constitute part of the specification, illus-
trate the preferred embodiments of the invention and,
together with the description, serve to explain the prin-
ciples of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a conventional air-
controlled lumbar support apparatus with the lumbar
portion in partlal section;

FIG. 2 is a perspective view of an air-controlied
lumbar support apparatus of the present invention with
the lumbar portion in partlal section; and

FIG. 3 1s a side-sectional view of the air pump and the
valve mechanism, as shown generally in FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In accordance with the present invention, as shown in
FIG. 2, a vehicle seat 24 is provided with an air-con-

trolled lumbar support apparatus, which is generally
designated by the reference numeral 26. As embodied

herein, the vehicle seat 24 includes a single inflatable
chamber 28 installed within a backrest 30 of the seat 24.
The air-conirolled lumbar support apparatus 26 in-

‘cludes a valve mechanism 32 for controlling the intake

and exhaust of the air within the inflatable chamber 28.
An air pump 34 supplies air to the inflatable chamber 28
through the valve mechanism 32.

The inflatable chamber 28 includes an inlet portion 36
for receiving a tube 38, which is connected to the valve
mechanism 32. The inflatable chamber 28 also contains
partitions 40, 41 which extend in parallel across a sub-
stantial portion of the inflatable chamber 28. The parti-
tions 40, 41 divide the inflatable chamber 28 into three
separate but interconnected sections A, B and C. Air is
communicated between adjacent sections at the ends of

“the partitions 40, 41. The inflatable chamber 28 is ex-

panded by a supply of air transmitted through the inlet
portion 26, which is attached to section C. The division
of the inflatable chamber 28 into sections A, B and C
allows even expansion and selected support for the
lumbar portion of the seated passenger, even though
only one chamber is used.

In accordance with the present invention and as
shown in FIGS. 2 and 3, the valve mechanism 32 con-
tains a housing 44 and generally is attached to a base
frame 45 of the vehicle seat 24 by attaching means 47,
such as a rivet. The housing 44, which preferably is
formed of plastic, includes entry and outlet ports 46, 48.
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The air pump 34 is directly connected to the entry port
46 The tube 38 extends between the outlet port 48 and
the inlet portion 26 of the inflatable chamber 28. The
entry and outlet ports 46, 48 are interconnected by first
and second air passages 50q, 50b extending within the
housing 44. The first and second air passages S0a, S0b
are connected (not shown). A first plug 52 seals a first

opening 53 in the housing 44, while a second plug 35
seals a second opening 57.
As embodied herein, the valve mechanism 32 in-

cludes a check valve 54 disposed between the entry port
46 and the outlet port 48 along the second air passage
505. The check valve 54 opens in response to air pres-
sure passing through the entry port 46 and is biased to
be closed by spring members 55. A relief valve 56 is
disposed within the air passage 50a and is vented to the
atmosphere. When the air pressure within the first and
second air passages S0a and 506 exceeds a predeter-
mined value, i.e., if the inflatable chamber 28 is too full,
the relief valve 56 is opened and the air vents to the
atmosphere.

As embodied herein, the valve mechanism 32 in-
cludes switch means mounted in the housing 44. The
switch means 58 contains a knob 60 projecting out of
the housing 44 through a release passage 61 connecting
the air passage 50b and the atmosphere. The switch
means also includes a valve member 62, which is inte-
grally connected by a valve stem 63 to the knob 60, and
positioned against a valve seat 66 when air is pumped
into the inflatable chamber 28, thereby closing air re-
lease passage 61. The switch means 58 extend into the
second air passage S0b for engagement with the check
valve 34.

Further, when bias of the check valve 54 is overcome
and the check valve 54 is unseated, air passes to the tube
38 and into the inflatable chamber 28. If the air pressure
within the first and second air passages 50a and 50b
exceeds a predetermined value from operation of the air
pump 34, the relief valve 56 is forced open to vent the
excess air to the atmosphere. The volume of air within
the inflatable chamber 28, on the other hand, is con-
trolled by depression of the knob 60, causing the valve
member 62 to be moved away from the valve seat 66 to
engage and open the check valve 54. Opening the check
valve 54 causes the inflatable chamber 28 to be vented
to the atmosphere through the release passage 61, en-
abling the air within the inflatable chamber 28 to be
exhausted in a controllable manner.

As embodied herein, the air pump 34 1s vented to the
atmosphere and has a check valve (not shown), which is
formed of flexible material. Accordingly, compression
of the air pump 34 supplies air to the valve mechanism
32 through the inlet port 46.

In accordance with the present invention, the entry
and outlet ports 46, 48 are positioned at opposite ends of
the valve mechanism 32. Specifically, the inlet port 46 is
positioned on the lower portion of the housing 44, while
the outlet portion 48 is situated on the upper portion of
the housing 44. As shown in FIG. 3, the check valve 54
and the valve member 62 are aligned essentially be-
tween the outlet port 48 and the knob 60 along the
upper portion of the valve mechanism 32. The entry
port 46 is connected to the first air passage 50a along the
lower portion of the valve mechanism 32. Relief valve
56, on the other hand, is positioned at the central por-
tion of the lower portion of the valve mechanism 32.

In view of the foregoing, the valve mechanism 32
may be extremely small (FIG. 3), as only one valve
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mechanism 32 is required to fill a single inflatable cham-
ber 28. Thus, the space required for the valve mecha-
nism 32 and the air pump 34 along the side portion of
the base member 45 is minimal, even if the air pump 34
is directly mounted on the valve mechanism 32. Fur-
ther, since the knob 60 and the air pump 34 are con-
nected directly to the valve mechanism 32, the intake

and exhaust of air is regulated easily by one arm of the
seated passenger.
The operation of the air-conirolled lumbar support

apparatus of the present invention will now be de-
scribed in detail with reference to the Figures. The
present invention allows the air pump 34 to be com-
pressed, thereby supplying air to the valve mechanism
32 through the entry port 46. The air is transmitted
through the first and second air passages 30z and 506 of
the valve mechanism 32 to open the check valve 54.
Thereafter, the air is supplied from the outlet port 48 to
the inflatable chamber 28 through the tube 38 to expand
the inflatable chamber 28. When the inflatable chamber
28 is sufficiently filled with air, the valve member 62
may be opened by depression of knob 60 to regulate the
amount of air in the inflatable chamber 28. Depression
of the knob 60 forces the valve member 62 against the
check valve 54. Air 1s passed through the check valve
54 and vented to the atmosphere through the release
passage 51, when the valve member 62 1s opened by
depression of knob 60, thereby deflating the inflated
chamber 28. Consequently, the air chamber 28 can be
expanded to a desired shape and firmness by operating
the air pump 34 and the knob 60, enabling the seated
passenger to control the lumbar support device as de-
sired.

According to the preseni invention, the air-con-
trolled lumbar support device includes one inflatable
chamber 28 installed in the backrest 30 of the vehicle
seat 24, while the air pump 34 is mounted on the valve
mechanism 32 for controlling the intake and exhaust of
air within the inflatable chamber 28. Therefore, a single
tube 38 is required to connect the inflatable chamber 28
to the valve mechanism 32, thus simplifying the con-
struction of the tube vis-a-vis the conventional device.
Importanily, the arrangement of tube 38 of the present
invention prevents deformation of the tube, which 1s
common among conventional devices.

It will be apparent to those skilled in the art that
modifications and variations can be made to the air-con-
trolled lumbar support apparatus of the present inven-
tion. The invention in its broader aspects is, therefore,
not limited to the specific details, representative appara-
tus, and illustrative examples shown and described.
Thus, it is intended that all matter contained in the
foregoing description or shown in the accompanying
drawings shall be interpreted as illustrative and not in a
limiting sense.

What is claimed is:

1. A lumbar support device for a vehicle seat having
a seat frame and a backrest comprising:

an inflatable chamber mounted within said backrest

and including at least one partition;

tube means connected at one end to said inflatable

chamber for transferring a flow of pressurized air
to and from said inflatable chamber;

valve mechanism adapted to be attached to the seat

frame and connected to another end of said tube
means opposite from said end connected to said
inflatable chamber, said valve mechanism includ-
ing:
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a housing having s base portion and an upper portion,
a conduit for transferring air through said valve
mechanism and into said tube means, said conduit
having a first passage located along said base por-
tion of said valve mechanism and a second passage
in communication with said first passage and ex-
tending along said upper portion,

a hand pump mounted on said housing along said first
~ passage for manually pumping air into said conduit,
a check valve seated within said second passage for
normally restricting air from escaping from said
tube means and said inflatable chamber, said check
valve being unseated in response to the flow of
pressurized air generated by actuation of said hand
pump to permit transfer of air from said hand pump
to said inflatable chamber, and

a manually operable switch mounted on said housing
substantially adjacent said hand pump, said switch
having a control valve extending coaxially with
said check valve within said second passage, said
control valve being slidably positioned by depres-

10

15

20

25

30

35

435

50

35

63

6

sion of said switch to unseat said check valve to
release air from said inflatable chamber when the
amount of air within said inflatable chamber ex-
ceeds a desired level, thereby enabling regulation
of the amount of air within said inflatable chamber:
and

a secondary relief valve mounted along said housing

and adapted to exhaust air within said conduit to
the atmosphere automatically when the air pres-
sure within said conduit exceeds a predetermined
pressure. -

2. The lumbar support de vice as de fined in claim 1,
wherein said inflatable chamber includes two partitions
disposed across a substantial portion of said inflatable
chamber.

3. The lumbar support device as defined in claim 1,
wherein said conduit means includes an air release pas-
sage and said control valve is slidably positioned within
said air release passage for engagement with said check

valve.
® -] x * »



	Front Page
	Drawings
	Specification
	Claims

